Introduction. The aim of the study was to compare the dietary habits of recreational runners with those of a random sample of the general population. We also wanted to determine the influence of gender, age and sports performance of recreational runners on their basic diet and compliance with recommendations in sports nutrition.
INTRODUCTION
A balanced diet promotes energy balance and provides nutritional and metabolic support for the maintenance and preservation of health (1) . Together with physical activity, a balanced diet has a beneficial influence on health (2, 3) . In epidemiological studies (SENECA study, HALE project), a healthy diet and physical activity are two positive components of lifestyle that affect health and life expectancy (4) (5) (6) . On the other hand, poor eating habits, especially in combination with other unhealthy behaviours, are an important factor in the majority of chronic non-communicable diseases (CNDs), such as cardiovascular disease, some types of cancer, and diabetes (7) . In the presence of a poor and/or inadequate dietary energy and nutrients intake, physical activity also cannot have its optimal health effects. Consequently, people with an active lifestyle require, in addition to a basic diet complying with the criteria of healthy nutrition, additional intake of nutrients to meet the metabolic requirements of their individual physical activity (8) . The elements of a health-protecting and health-promoting diet include: food frequency, mode of distribution of daily energy requirements in individual meals (food pattern), macro-and micronutrient composition of food, and food preparation and food consumption patterns (9) (10) (11) .
Results of studies in Slovenia show that an unhealthy basic dietary pattern is a serious problem, which significantly contributes to a growing prevalence of CNDs (12) (13) (14) (15) (16) . Studies on the dietary pattern in Slovenia indicate that the basic diet is unhealthy not only on account of its composition but also with regard to food preparation patterns and the timing of food intake. According to data from a national study entitled Health-Related Lifestyle, conducted in 2004, no more than 22.9% of adults in Slovenia consume a healthy or mostly healthy diet (12) . Special risk groups are men, people from lower social strata, people with a low level of education, residents of rural areas, especially in the eastern part of the country, and people aged from 25 to 49 years (12, 14, 17) .
Nutritional patterns are closely connected with the socioeconomic status of people, their cultural environment, beliefs and values, psychological response to various stressful situations, and other elements of lifestyle, such as smoking, alcohol consumption, the level and regularity of physical activity, and mental health (12, 18, 19) . Recreational running is a popular sport in Slovenia, and its popularity continues to increase (20, 21) . Since lifestyle factors are very closely interconnected and intertwined, the physically active lifestyle of recreational runners may be expected to influence also their diets. Therefore, the aim of our study was to acquire data on the basic and exercise-related dietary habits of recreational runners, and determine if the dietary pattern of physically active individuals in Slovenia is more appropriate, from the point of view of their health, compared to the dietary habits of the general adult population. We also wished to evaluate the influence of gender, age and training level of recreational runners on the quality of their diet.
METHODS

Study Group: Sample of Recreational Runners
The study group included 1,212 adult recreational runners aged from 18 to 65 years (51.2% women, 48.8% men) who fully completed the survey questionnaire.
For the needs of the study, the runners were divided into three age groups:
• 18 to 25 years; n = 154 • 26 to 45 years; n = 745 • 46 to 65 years; n = 313
The runners were also divided into three groups according to their running performance. The first group of runners (n = 230) comprised runners whose best time in a 10-or 21-km run would place them among the first fourth of competitors in their age group successfully completing the Ljubljana Marathon race (well-trained runners). The second group of runners (n = 546) included runners whose best running times were comparable to those of the second and third fourths of participants at the Ljubljana Marathon (moderately trained runners), and the third group of runners (n = 436) consisted of runners with running times comparable to the results of the last fourth of participants at the Ljubljana Marathon (less trained runners).
Reference group
The reference group comprised 774 adult residents of Slovenia (50% male, 50% female) aged 39 ± 13.7 years, selected randomly from the Central Population Register. The group was stratified with respect to Slovenian regions, age and gender. The sampling was done at the Centre for Psychodiagnostic Tools in Ljubljana. All subjects participated in the survey on a volunteer basis.
Description of the Questionnaires Used and the Survey Procedure
Two questionnaires were used in the study.
The questionnaire used for the runners, entitled Life, Training and Health of Runners, was prepared in electronic form. The link to the questionnaire was sent to 5,700 electronic addresses of Slovenian runners registered for the 2010 Ljubljana Marathon.
The questionnaire used for the reference group, entitled Values, Lifestyle and Health of Slovenians, is a modification of the above questionnaire. Data were gathered by personal interviews. The selection and training of the interviewers were carefully planned.
For the needs of the study, only those sections of the questionnaires dealing with socio-demographic data, lifestyle and dietary habits were selected. On the basis of equal or similar questions in both questionnaires, we wished to compare the results for both groups of respondents.
To allow comparability with other studies, above all, a study investigating the dietary habits of the adult population of Slovenia from the point of view of health protection performed in 2009, the selected food groups, frequencies of intake of selected foods, and units of measurement were similar or the same as in the study above (9) . Moreover, some questions about food frequency were also similar or the same.
A Sample of Selected Variables
Biological Variables
For each subject, we recorded gender, age and three body measurements: body height (BH), body weight (BW) and body mass index (BMI = kg/m2). On the basis of the BMI values, we divided the survey participants into four groups (12, 14) :
• normal weight (BMI 18.5 -24.9 kg/m 2 )
• overweight (BMI 25 -29.9 kg/m 2 )
• obesity (BMI over 30 kg/m 2 )
Socio-demographic Variables
The following socio-demographic variables were included in the survey: educational level, economic status (net personal income) and living environment.
Selected Lifestyle Factors
Sports activity. This was defined with the frequency and duration of any type of sports activity pursued by the subject; its quantity was expressed in hours per week.
Variables Concerning Dietary Habits
Type of Diet
The survey participants described their diets as: varied, vegetarian or vegan.
Dietary Pattern
The subjects were asked about the number and type of meals that they normally ate during the day.
Frequency of Intake of Individual Food Groups
The subjects were asked how often they consumed the following foods: fruit, vegetables, whole grain foods, white starchy foods, low-fat dairy products, whole milk products, red meat, white meat, fish and seafood, and sweets (see Table 3 ). For each food group, they selected one of the following answers:
1 -At least once a day 2 -4 to 6 times a week 3 -1 to 4 times a week 4 -a few times per month or less frequently
Food Supplements
The subjects were asked if they used dietary supplements; if the answer was yes, they were asked to indicate in a list of 18 supplements those that they normally used.
Fluid Intake
We inquired about the daily intake of different beverages. From this information the total daily intake of fluids was calculated.
Use of Alcohol
For this variable, the subjects indicated the frequency of drinking alcoholic beverages.
Fulfilment of the Criteria of a Healthy Diet
Fulfilment of the criteria of a healthy diet by the runners and reference subjects was evaluated on the basis of selected parameters from the general model of healthy nutrition (7, 14, 17, 22) . The following parameters were selected: dietary pattern, appropriate consumption of fruit and vegetables, appropriate food composition, intake of fluids, and alcohol consumption (see Table 8 ).
Statistical Analysis
Data from the questionnaires were analysed with the SPSS programme (18.0). When assessing the statistical significance of differences between individual groups of subjects, Pearson's Chi square test was used for variables with ordinal data, while t-test for independent samples and variance analysis (ANOVA) was used for variables on a linear numerical scale. Difference testing was done at a risk level α = 5%.
RESULTS
Basic Biological Characteristics
The female runners participating in the survey had an average age of 37.7 ± 10.5 years, an average height of 166.9 ± 6.9 cm, and an average weight of 62.1 ± 8.8 kg. They were on average 1 cm taller (p < 0.05) and 4.4 kg lighter (p < 0.001) than the women in the reference group, who had an average age of 39.1 ± 13.8 years.
The male runners were aged on average 38.4 ± 19.9 years, had an average height of 179.9 ± 9.7 cm and an average weight of 79.2 ± 9.7 kg. They were 1.3 cm taller (p < 0.05) and 4.5 kg lighter (p < 0.001) than the men in the reference group, who were on average a year older than the runners.
The nutritional status of the subjects in both groups is presented in Table 1 . Cramer's V p Table 1 . Nutritional status of subjects (in %) in the study group (n = 1,212) and the reference group (n = 774) expressed as body mass index (BMI) (12, 14) .
The proportion of subjects with a normal body weight was significantly higher (p < 0.001) among the runners, whereas the proportion of overweight and obese individuals was significantly higher in the reference group (p < 0.001).
Socio-demographic Data and Economic Status
The runners had a significantly higher (p < 0.001) educational level than the reference subjects.
As many as 68.1% of the runners and only 17% of the reference subjects were university educated (college diploma, bachelor's, master's or doctoral degree). Personal income was also higher in the study group than in the reference group (p < 0.001). Only 25.4% of the runners and as many as 67% of the reference subjects had a net monthly income of less than 900 EUR. The two groups also differed significantly with respect to their living environment (p < 0.001). Nearly half (47.7%) of the recreational runners included in the survey came from major urban centres, whereas most reference subjects (49.1%) lived in rural areas.
Sports Activity
As expected, the runners were significantly more active physically (p < 0.001) than the reference subjects. The runners engaged in sports activities on average 3.6 ± 1.5 times a week for a total of 6.0 ± 3.1 hours a week, whereas the reference subjects practiced sports on average 2.5 ± 2.0 times a week for a total of 3.8 ± 3.9 hours a week.
Adherence to the General Principles of a Healthy Diet
Type of Diet
The great majority of runners (89.6% female and 95.6% male) and reference subjects (97.6% male and 94.3% female) consumed a mixed diet. In both groups, there were significantly more vegetarians (p < 0.001) among the women than among the men. Among the runners, there were 7.2% of vegetarians (9.9% female and 4.4% male), compared to 2.6% of vegetarians (4.6% female and 0.5% male) in the reference group. Vegans constituted 0.2% of the study group and 0.3% of the reference group.
Diet type did not vary with the runners' performance or age.
Dietary Pattern
The runners divided their daily food intake into significantly more meals than the reference subjects (p < 0.001). The runners mostly ate four meals a day (most frequent answer), while the reference subjects mostly ate three meals a day.
Nearly two thirds of the runners (58.7%) and less than half of the reference subjects (46.8% divided their daily food intake into four or more meals. A very irregular eating schedule (two or only one meal a day) was reported by 6.9% of the runners and 13.7% of the reference subjects.
In the study group, women reported eating significantly more meals (p < 0.01) than men (Figure 1 left) . The number of daily meals increased with age (p < 0.05), and well-trained runners ate more daily meals (p < 0.05) than less trained individuals (Figure 1 right) .
Eating Three Main Meals
Breakfast was eaten regularly by 87.6% of the runners and 65.7% of the reference subjects (p < 0.001) (see Table 2 ).
Three main meals a day were eaten by 66.4% of female runners, which was signifi cantly above (p < 0.001) the proportion of male runners eating three main meals a day (57.9%). Similarly, three main meals were eaten by a greater proportion of well-trained runners (p < 0.05), compared to less trained runners. Consumption of main meals by the runners and the reference group (in %).
Frequency of Eating Different Foods
Food frequency data for the runners (study group, S) and the reference group (R) (in %). Table 4 . Table 5 .
The use of food supplements by the runners and the reference subjects, in %.
The use of food supplements by male and female runners, in %.
The runners consumed fruit and vegetables, whole grain foods, fish, white meat and low-fat dairy products significantly more frequently (p < 0.001) than the reference group, whereas their consumption of white starchy foods, red meat, and whole milk products was significantly less frequent than (p < 0.001) in the reference group.
Female runners consumed fruit and vegetables, whole grain foods, low-fat milk, low-fat dairy products, fish and white meat significantly (p < 0.001) more often than male runners. By contrast, female runners reported significantly (p < 0.001) less frequent consumption of red meat, white starchy food, and whole milk products than men.
The results also revealed considerable differences in diet between individual age groups of runners. Compared to younger subjects, runners aged over 45 years consumed significantly less sweets (p < 0.05), less meat -both red (p < 0.05) and white (p < 0.001), and less whole milk products (p < 0.001), but they ate more fruit and vegetables (p < 0.05) and more fish (p = 0.051). With improving running performance, the runners' consumption of rapidly degradable carbohydrates (foods made from white flour and starch) and white meat decreased in frequency (p < 0.05), while their consumption of whole grain cereals increased (p < 0.05). For all other selected foods, there were no significant differences in the frequency of consumption between groups of runners with a different training status.
Nutritional Supplements
More runners (54.3%) than the reference subjects (29.4%) (p< 0.001) reported supplementing their diet with an additional intake of vitamins, minerals and other food supplements. The most frequently used nutritional supplements are presented in Table 4 .
Compared to male runners, female runners were significantly more likely (p < 0.01) to use dietary supplements (Table 5) .
Female runners differed from the males in their intake of iron (14.1% vs. 7.2; p < 0.001) and calcium (15.9% vs. 9.6%; p < 0.001). By contrast, male runners were significantly more likely than the females to supplement their diet with branched chain amino acids (BCAA) (5.5% vs. 1.5 %; p < 0.001) and glutamine (5.3% vs. 1.8%; p < 0.01).
The results also showed that well-trained runners were significantly (p < 0.001) more likely to use nutritional supplements than less trained runners. Differences between well-trained and less trained runners in the use of food supplements are presented in Table 6 . 
Well-trained runners (%)
Moderately trained runners (%)
Less trained runners (%)
Cramer's V p Food supplement Table 6 . The use of food supplements by the runners according to running performance/ training status, in %.
Fluid Intake
Daily fluid intake did not differ (p > 0.05) between the group of runners (2.09 L) and the reference group (2.13 L), but there were statistically significant differences in the types of fluid consumed. The runners drank more water (p < 0.05) and tea (p < 0.001), but significantly less (p < 0.001) coffee, sweet beverages and other fluids (especially beer and other alcoholic beverages).
Fluid intake among the runners differed according to age (p < 0.001). The highest fluid intake was recorded for runners under 25 years of age (2.26 ± 0.97 L), and the lowest for runners aged over 45 years (1.96 ± 0.89 L).
Daily fluid intake also differed significantly (p < 0.001) with regard to the runners' performance. The highest daily fluid intake (2.39 ± 1.06 L) was recorded for welltrained runners (group 1) and the lowest for less trained runners (group 3)(1.97 ± 0.88 L).
Daily fluid intake did not differ between the genders, but there were statistically significant differences (p < 0.001) in the types of fluid ingested. Male runners drank more sweet beverages, milk and other fluids (especially beer and other alcoholic beverages), whereas female runners preferred coffee, tea and water.
Consumption of Alcoholic Beverages
The runners drank alcoholic beverages less frequently (p < 0.001) than the reference group (see Table 7 ). Very frequent alcohol consumption (once a week or more frequently) was less common among the runners than among the reference subjects (36% vs. 45.7%). By contrast, the proportion of subjects who reported drinking alcohol rarely was significantly higher (p < 0.001) in the group of runners than in the reference group (42.4% vs. 32.7%). Table 7 . Alcohol use by the runners and the reference group, in %.
Alcohol drinking is significantly more frequent (p < 0.001) among men than among women. Regular drinking of alcohol (3 times a week or more often) was reported by 24.1 % of male runners and 11.9 % of female runners.
Runners over 45 years of age consumed alcohol significantly more frequently (p < 0.001) than younger runners, but there were no significant differences in alcohol consumption between groups of runners grouped according to running performance.
The Fulfillment of the Criteria of a Healthy Diet
The runners' diet was more in line with the selected criteria of healthy nutrition (p< 0.001) than the diet of the reference group. Table 8 . The proportion (%) of runners and reference subjects complying with selected criteria for healthy nutrition (adapted from 12, 14, 17, 22).
DISCUSSION
The paper presents the results of the first study in Slovenia that compared the nutritional habits of physically active subjects with those of a general population sample. The results show that the runners' diet was more in line with the general criteria of healthy nutrition (see Table 8 ) than the diet of the reference group.
The majority of runners as well as the majority of reference subjects consumed a varied diet.
A vegetarian diet was significantly more common among the runners than in the reference group (p > 0.001). It was especially frequent among female runners, every tenth woman in this group (9.9%) being vegetarian. By contrast, only 4.6% of women in the reference group followed a vegetarian diet, which is in agreement with findings from population studies in Slovenia (9, 12, 14) .
Our results suggest that the number and distribution of daily meals in Slovenian recreational runners are in line with recommendations for healthy nutrition and more appropriate than in average adults in Slovenia. Two thirds of the runners participating in the study divided their daily food intake into three to five meals. The majority ate regularly breakfast and lunch, and two thirds ate all three main daily meals. This is not important only from the point of view of healthy eating habits, but is of vital importance also for adequate energy support to the regular training process in physically active individuals.
The key problems in the field of dietary habits, which are related to the frequency of consumption of individual food groups (inadequate intake of fruit and vegetables, excessive use of fatty meat and meat products, frequent consumption of fried food, and excessive use of refined cereals), were much less pronounced among the runners compared to the reference population or to the data from previous studies performed in Slovenia (Table 3) (9, 12, 14, 17) .
A distinct feature of the runners' diet was an emphasis on foods rich in slowly degradable carbohydrates. Runners showed a marked preference for whole grain cereal products over products made of rapidly degradable carbohydrates (white flour, starch). This trend increased with the runners' training level and was more pronounced in female runners. Slowly degradable carbohydrates have an important place in a healthy basic diet, but according to recommendations for sports nutrition, they are less suitable as an additional energy substrate around physical exercise (8, 23) .
The frequency of consumption of foods rich in carbohydrates was significantly higher among the runners than in the reference group (see Table 2 ). These results suggest that the relative contribution of carbohydrates to the daily energy intake of a Slovenian runner is considerably above values reported for the general adult population (46.9%) (9) , and may well fall in the range from 50% to 70% recommended for physically active individuals (23) .
Close to half the runners in our study (49.2%) consumed low fat dairy products much more often than whole milk products, and restricted their consumption of meat. Compared to the reference subjects, the runners more often substituted red meat with fish and poultry. These findings suggest that the contribution of fats (especially unsaturated and trans fatty acids) in a runner's diet is below the level reported for the general adult population (38.7%) (9) . The comparatively frequent use of fish in the daily nutrition and omega 3 fats as a nutritional supplement also indicates that the intake of unsaturated fats among runners is more favourable that in the general adult population of Slovenia.
The nutritional habits and physical activity level of the subjects in our study were reflected in their nutritional status. The proportion of runners with normal weight was significantly higher (p <0.001) in comparison to the reference group, whereas the proportion of overweight and obese persons was higher (p <0.001) in the reference group (Table 1) .
The recreational runners in our study used more nutritional supplements than the reference subjects. On the other hand, the proportion of reference subjects who reported using food supplements was significantly higher than in previous studies (9) . According to nutritional recommendations, food supplements should be used only when a person's basic diet does not meet their energy and nutrient requirements (24) . Thus, the decision to use a food supplement must be based on an analysis of the dietary intake. There is no firm scientific evidence that additional intake of vitamin C, multivitamins and magnesium, commonly used by runners, actually has favourable effects. While these supplements were used widely also by our runners, BCAA, a supplement recommended for sports nutrition, was used by only 10% of them.
Ribič and Kranjc (2014) have established that adults in Slovenia with a low level of formal education and, consequently, a low economic status have poor eating habits. These authors also report that people in urban centres have a healthier dietary pattern than people living in rural areas. Our results fully confirm the strong influence of socio-demographic factors (education, socioeconomic status, living environment) on dietary habits in adults, observed also in other domestic and foreign studies (17, 25) .
The runners in our study represent a very specific group that differs markedly from average adult Slovenians in all selected socio-demographic parameters. They had better education (68.1% were university educated, compared to only 17% in the reference group) and a higher economic status, and they lived mostly in urban centres. Such superior education and the resulting higher level of knowledge and awareness, as well as better opportunities due to a higher economic status, are inter-related factors, allowing an individual to adopt a healthier lifestyle (25) .
The results of this study clearly show that the concern for healthy nutrition among runners increases with running performance and training level. Successful runners, who normally also train more intensely, have a more regular dietary pattern, they eat more daily meals and are more likely to consume all three main meals than less successful runners. Runners who train more pay greater attention to the type of carbohydrates they consume, giving marked preference to slowly degradable carbohydrates. They also eat more fish and use more dietary supplements. This might be an additional factor for better running performance and is in line with nutritional guidelines for physical activity (8) .
As in other similar studies (9, 12) , the present results confirm that women are more rigorous than men in following the guidelines for healthy eating, regarding both the organization (meal timing, food preparation) as well as composition and energy content of their diet (appropriate food choices). Men are generally less willing to follow recommendations and are traditionally inclined to less healthy behaviour patterns, also in the field of nutrition (26, 27) .
Furthermore, our results confirm that nutrition in older age groups of runners is more in line with recommendations for healthy eating than that of younger runners. The period between 18 and 45 years of age is a work-intensive period of life, characterized by stress and mobility, which often result in less healthy eating (11) . With advancing age, health becomes an increasingly important value, and healthy eating also receives more attention.
CONCLUSION
The diet of recreational runners is in closer agreement with recommendations for healthy eating than the diet of an average adult resident of Slovenia. Runners' eating habits improve with age and training level. Female runners eat more regularly than males and more frequently consume food groups associated with a healthy diet (fruit, vegetables, whole grain foods and low fat milk products). The fact that runners have better eating habits than the general population is related to their better education, higher income, and life in urban centres. However, their eating habits still fall short of dietary recommendations for adult recreational and competitive sports.
Since the results of this study suggest that runners are an exemplary population group who actively strive for a healthier lifestyle, providing additional educational support for this population segment, aimed at further improving their dietary habits, is a rational and probably also economically justified public health measure. Further research in this field would be beneficial.
CONFLICTS OF INTEREST
The authors declare that no conflicts of interest exist.
FUNDING
